Abstract. The goal of this paper is to describe selected leading indicators of global competitiveness. This will be accomplished by reviewing several selected sources that focus on various metrics. The reported data was determined to be the most recent at the time of a presentation of this material to NFAIS in February 2012. The goal of this paper is to be objective and informational. Each of the selected indicators will be described in a high-level with a brief review of significant results. This paper will illustrate that there is no one "global leader" across the various categories that are reviewed. The data will show that well established economies, such as the US and EU countries continued to maintain significant levels of funding and achievement, yet these data will also demonstrate how leading positions are being eroded by rapid advances among emerging economies led by China. The Regionally Developing Economies (RDEs) are visibly increasing their positions in various rankings. The data also shows that some of the smaller, yet more established economies, such as Switzerland achieved top positions when a variety of input and output pillars and sub-pillars are utilized within the assessment methodology. Switzerland has long been considered to be a wealthy economy. Finally, the presentation will review, at a high-level the status of STM publishing within an increasingly global market. The paper will summarize recent activities and point to selected RDE markets where local STM market forces are emerging, either in the form of incumbent global publishers who are establishing presence via local partnerships or countryspecific publishing operations. In addition, the emerging markets feature notable in-country participants.
Introduction
The world is becoming increasingly competitive as established economies are joined by emerging economies that are growing at a rapid pace. As global competition increases there are a number of authoritative sources that measure the current status of competition and deliver a variety of ratings and rankings. The goal of this presentation is to provide a selected sampling of the various sources used to measure global competitiveness (GC) and to review representative findings at a high level. This presentation will provide an overview of metrics that will come from a variety of perspectives including:
• Economic performance; Global competitiveness involves a variety of metrics aimed at assessing the performance of countries and regions. Generally the assessments are presented by expert organizations that focus on specific categories, such as Global Innovation, or a variety of rankings that result in sub indices. The results are presented in a ranking that may be compared with past data to evaluate performance trends and changes. 
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In some cases more than one organization will report on the same or a similar metric. It is up to the users of these data to determine which source will be used for a purpose that could include a range of activities such as: investment strategies, strategic planning, M&A, sales planning, product development or target market evaluation. It is important to note that the results are not based on an on-going competition, such as a contest or sporting event. These data do not represent winners or losers. Rather, they indicate how when various performance criteria are weighed and compared there will be a range of capabilities which indicates that potential for future success rather than a victory in a one-time contest.
Economic performance
There are numerous indicators of economic performance. However, one of the most visible measures we hear about on a frequent basis is GDP or "Gross Domestic Product". GDP refers to the value of a country's overall output of goods and services [3] . There are several ways to measure GDP (real GDP, Nominal GDP and Purchasing Power Parity). For the purpose of this presentation we have utilized Purchasing Power Parity or PPP GDP. This is because GDP based on purchasing parity is a metric that enables a good formula for comparison. PPP GDP adjusts exchange rates so that an identical good in different countries has the same price when expressed in the same currency. There are a variety of sources that offer GDP PPP summaries and forecasts including: The International Monetary Fund Database, The World Bank and The US CIA (Central Intelligence Agency) World Fact Book. Each of these sources is available for free over The Internet.
One final important point, GDP in any of its forms is a measure of output and relative growth or decline; it is not a measure of wealth. There are additional metrics that focus on income data that offer a better view of wealth or actual purchasing power for new goods and services.
According to each of the sources mentioned, the US continues to lead the world in PPP GDP. China has moved into a number two position within the past decade. In fact, analysts have been forecasting for years that China will eventually rise to the number one spot and assume global leadership in terms of GDP. Table 1 illustrates a view of the leading nations in terms of PPP GDP that ranges from 2007 to a forecast period out to 2016. It is clear from the table that the top performers include a mix of established economies (US, Japan, Germany, UK and France) along with a first wave of regionally developing economies (RDE's) known as the "BRICS's" including Brazil, The Russian Federation, India and China. The BRIC economies have become well known as fast growing nations that are changing the nature of global commerce. According to this forecast China will overtake the US and claim the top spot in 2016. This is not a new development. There have been a number of forecasts indicating that China would eventually rise to the top spot, although this one forecasts the shift in leadership much sooner than the original forecasts.
Impact: GDP offers an important way to determine the economic production on an annual basis as well as a way to determine trending over time. From the data presented in Table 1 it is very clear that the established economies are losing ground in terms of annual production. The trend has been occurring over a reasonable period of time with little sign of changing trajectories.
Global innovation
There is intense interest on the part of nations and global companies to innovate. In the simplest terms, innovation refers to the transference of an idea or an invention into a product or service that has commer- cial applications whereby consumers will be willing to pay for it. The term is also used to describe new ways of doing ongoing tasks that are improvements in terms of the time and/or cost to perform various functions. There are various levels of innovation, including continuous development or revolutionary changes that quickly replace incumbent ways of doing things. For example, it is hard to remember life without The Internet, yet prior to the 1990s there was no easy way to access a ubiquitous online information network that featured information and social applications. Since its commercialization path that began around 1990 it is a safe to say that The Internet has disrupted the previous methods of information gathering. This "disruptive" innovation has impacted everything from day-to-day travel, news and information to the method and type of information sources readily available to scholars.
There are several sources that measure innovation. For the purpose of this presentation, "The Global Innovation Index (GII)" will be reviewed. The GII has become an annual publication since 2007 from INSEAD, "The Business School of the World". It offers a very detailed global analysis that ranks 125 countries based on a complex series of "pillars" and "sub-pillars". In 2011, INSEAD indicated that its knowledge partners included: Alcatel-Lucent, Booz and Company, the Confederation of Indian Industry, and the World Intellectual Property Office (WIPO) [9] .
The GII provides a detailed commentary and summary of findings. Essentially the GII:
• Computes an average of scores across inputs pillars, or an enabling environment for innovation and output pillars that measure actual achievements in innovation. • The Innovation Efficiency Index is calculated as the ratio of the two Sub-indices. It examines how economies leverage their enabling environments to stimulate innovation results [9] . The Innovation Efficiency Index permits countries with lesser resources to score higher results based on the assessment of how well they take advantage of the resources that are in place.
According to the 2011 Index, Switzerland achieved first place in the overall 2011 GII rankings. This position represented a rise to the top from the 4th position Switzerland reached in 2010. According to the GII, Switzerland reached the top of the leader board based on its strong position in both the Input and Output Sub-indices. Interestingly the country did not top any individual pillar but it placed within the top 5 Input pillars (Institutions, Market sophistication and Business sophistication) and both Output Pillars (Scientific outputs and Creative outputs). Based on the aggregate view, the country emerged as the global leader [9] . Table 2 summarizes the overall GII: Innovation leaders. Although Table 2 offers a summary of the overall GII leaders over the past three performance years there is a great deal more information, detail and assessments contained within the source document. Therefore, it should be explored more closely by anyone seeking to truly understand the methodology and results. The goal was to indicate the availability of this annual review as an authoritative source of competitiveness rating and ranking.
It is useful to point out an additional metric, The Innovation Efficiency Index. This interesting index covers those countries that achieve "more from lesser conditions" as well as those that lag behind because the methodology of the index results in a lower score when available resources are not utilized as much as they could be. The top 10 leaders within this metric included: 
Global financial performance
The World Economic Forum publishes an annual report entitled, "The Global Competitiveness Report". This document provides a detailed analysis based on 12 Pillars including: Institutions; Infrastructure; Macroeconomic environment; Health and Primary Education; Higher Education and Training; Goods Market Efficiency; Labor Market Efficiency; Financial Market Development; Technological Readiness; Market Size; Business Sophistication; and Innovation.
As indicated by Table 3 , Switzerland tops the overall rankings. Singapore rose to the second position followed by northern and Western European countries that dominate the top 10. Japan remained in the top ten although it moved down to the number nine position from number 6 the previous year. The US continued to decline for the third year in a row, falling one or more place to the fifth position. This was largely due to macroeconomic vulnerabilities that continued to build. However, on a positive note, banks and financial institutions demonstrated a rebound during the 2011 for the first time since the financial crisis [23] .
Germany maintained a strong position within the Eurozone. This result occurred despite declining by one position to sixth place in the overall rankings. Meanwhile, France dropped by three places to the number 18 position. Also of note, Greece challenged by economic problems, continued a recent trend by declining to the 90th spot [23] .
The People's Republic of China led the developing economies. The country increased to the number 26 spot, an improvement of one position over the previous year. In this Index the other BRICs were further down in the rankings, including Brazil (53), India (56) and The Russian Federation (66). The Asian economies performed strongly led by Japan (9th) and Hong Kong SAR (11th) [23] .
"The overall results illustrate that while competitiveness in advanced economies has stagnated over the past seven years, in many emerging markets it has improved, placing their growth on a more stable footing and mirroring the shift in economic activity from advanced to emerging economies" [23] . Impact: This study further illustrates that complicated multi-faceted assessments tend to favor the more established economies. Nordic countries such as Switzerland, Sweden, Finland and Denmark tend to perform well when various pillars and measures of efficiency are within the assessments methodology [23] .
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Research & Development (R&D)
Overall R&D expenditure is measured by "GERD" or "Gross Domestic Expenditure on R&D". This metric was introduced by the OECD in 2002 in the Frascati Manual [8] and measures the investment in R&D from four economic sectors: business, university, government and non-profit [8] .
Each year the Special Issue of R&D Magazine provides an annual review and forecast of R&D [1]. Co-sponsored by the Magazine and Battelle, the special issue is based on an annual survey that measures various aspects of global R&D. The 2012 issue reported the following headlines:
• US industry R&D increased by 3.8% to reach $280 billion.
• There was evidence of a "growing emphasis on basic research".
• Global R&D spending is forecast to increase by 5.2% to reach $1.4 trillion.
• The survey revealed an increasing importance of R&D return on investment (ROI).
• Numerous tables and text summarized R&D trends by geography and industry [1].
The results from the latest R&D Magazine survey indicate that The Americas will lose the top position in terms of global share of R&D investment by 2012. Summarizing the data on a regional basis, Asia's investment in R&D is increasing. According to the survey, "most of the global funding growth is being driven by Asian economies, which are expected to increase by nearly 9% in 2012, while European R&D will grow by about 3.5% and North American R&D by 2.8% in 2012".
In 2012 Asia is forecast to assume the top global share (36.7%) moving it ahead of The Americas by 700 basis points. However, among individual nations, the US continues to have a high share (31.1% in 2012) of Total Global R&D Spending. Despite declines in share, US R&D is forecast to spend $436 billion on R&D in 2012. The published forecast noted that although US Federal Government investment in R&D is expected to decline in 2012, the R&D spending on the part of US industry and academia are both forecast to increase. Despite visible declines in overall share of R&D investment the report notes that the scale of the US R&D investment remains very high. The report states, "R&D growth in emerging economies has lowered the US share of global funding to about 31%, although the US remains dominant in absolute terms, and annual increases in US R&D still exceed the total budgets of most countries" [1] .
R&D expenditure is another metric illustrating strong growth in China which became "the world's second largest R&D investor in 2011". This growth is expected to continue to be driven by China's increasing growth in GDP [1].
On a national basis, the top 10 countries in terms of GERD are:
Impact: Several trends have emerged from this annual review:
• Emerging economies are increasing their global technological presence.
• Economic issues in established economies show signs of impacting their ability to support R&D.
• Established economies are losing their unique "tech-opolies".
• Sustainability is becoming a competitive advantage.
• Energy has created new technology opportunities and hazards.
• Rapid technology innovation is creating a more knowledge-intensive world.
• Product and technology sourcing has created new techno-politico issues [1].
Measuring trends in education
There are numerous data points that track trends in education, such as number of degrees, University enrollments and International graduate school applications by discipline.
A review of a variety of performance data within education, derived from several studies indicated yielded the following insights:
• A trajectory that supports the argument that attainment of undergraduate and graduate degrees is increasing in emerging economies (Brazil, India, China) while US attainment appears less than 2000, which currently appears as a peak year. However, based on full population the US continues to provide degrees to a substantial number of people [2] . • Significant growth in India and China [5] . • China now produces an equal or greater number of natural science and engineering graduates than the US [7] .
According to the US National Science Foundation:
• It is also important to note that within the overall US Science and Engineering data, the NSF reports that "About 60% of all foreign graduate students in the United States in 2010 were enrolled in S&E fields, compared with 32% at the undergraduate level. Most of the growth in the number of foreign graduate students in S&E between 2009 and 2010 occurred in engineering and computer sciences. India and China were the countries of origin for nearly two thirds of the foreign S&E graduates in the United States in November 2010" [20] .
Impact: Whereas economic and financial metrics are indicators of the recent and previous economic environment, the changing patterns within education are indicators of future strength. Based on the data reviewed it is safe to say that there are several indicators that point to increased global interest in Education. There remain high levels of educational attainment within established economies; however, it is also evident that China and other developing economies are increasing their educational footprints. For example, China has experienced a 4× growth in scientific and engineering degrees from 1997-2007. According to the National Science Board, "In terms of total researchers, the US and the EU experienced moderate annual growth of high-tech about scholarship of 3% between 1995 and 2006 while growth in the Asia region outside Japan ranged from 7-11%. China averaged nearly 9% growth in 2006 annually in researchers, far outstripping any other countries. During this period the number of China's researchers nearly tripled, from just over half a million to more than 1.4 million, boosting its global share from 13% to 25%". The US also has around 1.4 million researchers, which places China at a level playing field in overall numbers. It will be very important from a global perspective to track and pay heed to these patterns as the current trajectories could reshape the scientific markets in the future [20] . 
Global patent data
Another measure of global competitiveness is the trends and trajectories in patent filings. There are numerous sources of data, but for the purpose of this presentation was focused on Global data from the World Intellectual Property Office (WIPO) [22] . As listed in Table 4 China and the US accounted for the majority of worldwide Patent growth (80%). China's IP growth more than doubled its GDP growth. Patent growth in Europe represented by France, Germany and the UK plus applications from the EPO far exceeded GDP growth rates. In addition, Japan displayed a patent growth that more than doubled GDP. In contrast, the Republic of Korea had the only reporting office where GDP growth exceeded patent growth.
Impact: IP growth patterns represent further indications of innovation and future strength. Once again, there are strong indications that China is incrementally increasing its competitiveness. However, within the IP domain the US and other established economies continue to display strong growth [22] .
Research metrics
Analysis of research metrics permits an evaluation of both the number of papers contributed by researchers by country as well as the impact of these papers, as measured by the number of times cited in high impact journals.
Thomson Reuters provides coverage of global bibliometrics. at least one author resident in the country followed by The Peoples Republic of China, Germany, Japan and the UK [16] .
However, Table 6 illustrates that when the ranking is based on the number of citations, The US remains the clear leader, but China falls to the number seven position. The ranking by citations features Germany in the number two slot, followed by England, Japan, France and Canada [16] . For the most part, the difference between ranking by Papers and Citations leads to a discussion pitting the issue of quality vs. quantity. This is where another research series from Thomson Reuters leads to further understanding. The company has provided a series of Global Research Reports where a multi-dimensional assessment of various countries leads to a comprehensive understanding of the research profiles of various nations.
Research profiles
Thomson Reuters Global Research Reports have been developed to illustrate the patterns in scientific papers from selected nations. The following section reviews the findings from several of the recent Global Research Reports.
• The USA: Published in 2010 this Global Research Report concludes: "There is no longer the Colossus of Science, dominating the research landscape in its production of scientific papers, that it was 30 years ago. It now shares this realm on an increasingly equal basis, with the EU27 and AsiaPacific. In terms of relative citation impact -an indicator of utility, influence, significance and similar concepts -the US still holds a commanding but eroding peak position. Europe is beginning to match US performance in citation impact, and analysts are likely to be tempted to predict that, in a decade or two, Asian nations will do so as well" [13] . Despite these achievements, recent years have seen a growing realization among scholars, policymakers, and other observers that India lags behind other key countries and some of its BRIC partners in research investment and output. . . A nagging problem, however -perhaps paradoxically for the second-most populous nation on earth -is a current lack of human resources: the availability of qualified researchers has not kept pace with the increased funding" [11] .
• Japan: A 2010 Global Research Report from Thomson Reuters indicates: "Japan has a wellestablished research enterprise, world-class universities and government laboratories, and has produced a number of Nobel Prize winners. Yet its relative impact, across all fields taken together, remains below the world average. While its neighboring nations' citation impact is on the rise, Japan's numbers have lagged. . . In contrast to the scientific output of two surging Asian economies previously examined in these Global Research Reports -India and China -Japan's yield of research publications has been comparatively flat over the last decade" [12] .
• The United Kingdom: A Thomson Reuters Global Research Report from October 2011 observes:
"The UK spends 4% of the world's Gross Expenditure on R&D on 6% of the worlds researchers who are authors on 8% of the world's research articles and reviews. These papers attract 11% of the world's citations and so create 14% of the world's highly cited output. Those exceptional articles include 17% of the world's research papers with more than 500 citations and 20% of those with more than 1000 citations. Its average research impact now surpasses that of the USA. Despite this outstanding performance -in terms of research efficiency, effectiveness and excellence -the level of private-sector research investment in the UK is surprisingly low and has fallen relative to comparators. The innovative capacity and potential of the UK is therefore not matched by its engagement with economic competitiveness, but this is not the fault of the research base" [14] .
An expert from Thomson Reuters, Jonathan Adams, provided additional insights. He described some aspects of the research profiles of various countries. Elaborating on China Adams reported that:
• The numbers of papers from large regions make it "tricky" to appreciate change.
• He illustrated a view that is illustrated in Table 7 based on data that is indexed back to starting totals in 1981.
• The value of each region is set at 1.0 in 1981. Later years are compared back to that point.
• Each country is then tracked in terms of growth as a ratio.
• The USA grows more slowly than world average of the EU-27 does better.
• China accelerates past these, growing its published research output to more than 75 times the total in 1981 (135,000 articles in 2009 compared with 1750 1981).
• In some technology fields it already exceeds US output.
• In Chemistry it has grown 15 -fold and now produces 27,000 papers per year compared to 23,000 for the US.
• Initial signs of reaching a plateau -but growth in physical sciences is being mirrored by growth in biomedical and social sciences.
• "There is still, plenty of room for further expansion of the research portfolio" [15] .
Indicators of China's dramatic growth in research output
Another interesting illustration is seen in Fig. 1 . In this view there is a comparison with the level of un-cited papers; Cited papers normalized against relevant world average and most-cited papers for three countries: The USA ∼2,900,000 papers; The UK ∼700,000 papers; and China ∼500,000 papers. As shown in Fig. 2 , China has by far the most un-cited papers when compared with the other two countries. It also is lower when normalized against a relevant world average. However, when compared with the most cited papers, the graph lines between the three countries are very close. The conclusion to be drawn from Fig. 1 is that if most-cited papers are deemed as a measure of quality, China is demonstrating quality of research at the highest level in close proximity with the established US and UK. This view may be used to counter the notion that is often presented that China's increasing quantity of research lags in terms of quality [19] . • China:
• Plateau in growth in physical sciences and engineering but continued growth in biomedical sciences.
• Brazil:
• Growing in a different way to China because of its emphasis as a "natural knowledge" economy which may give it great sustainability.
• Research Metric Developments outside of the BRIC + Korea nations:
• Attention can be drawn to the following countries: Mexico, Egypt, Turkey and Poland as countries that have significant potential to be realized in the next ten years.
• Iran has a very dynamic research profile.
• Regionalization trends may be very important moving forward. For example the Asia-Pacific network could be very powerful; a Latin America network around a Brazil-Mexico axis should also emerge. This may then boost the status of regional journals, although the predominance of English as the common research language may constrain that potential [18] .
• The Middle East is displaying the characteristics typical of new regional growth. For example Turkey's research growth in this decade is faster than China's as illustrated in Fig. 3 .
Global trends in global scholarship and the impact on STM publishers
The increase in Scholarly Research within RDE's has been established by Thomson Reuters along with other sources of bibliometric analysis. A logical extension of this trend would be a change within the dynamics of STM publishing. However, based on a review of STM industry developments there is no evidence of a profound change to either the leadership or sustainability of the STM market. Rather, there appear to be new opportunities for legacy STM publishers to expand content offerings via partnering or increased coverage of research from the RDE's. In summary:
• There are notable multidimensional databases available in China that include access to Chinese STM journal articles, conferences and dissertations.
• In India STM publishers have forged local alliances and demonstrated interest via acquisition.
• Brazil is demonstrating an emerging STM publishing market, however the majority of focus appears to be within the book market.
China STM resources:
• Table 7 summarizes highlights of the STM publishing market in India. Table 8 focuses on the STM market in Brazil. Overall, when recent STM publisher announcements were reviewed it appeared that rather than facing competitive markets, the publishers are following a path of partnering with local organizations or setting up regional brands within their core specialties. Table 9 provides a summary of publisher announcements that illustrate recent developments within regionally developing economies.
Conclusion
Based on a review of notable indicators and rankings covering a variety of categories it is safe to state that some nations of the world are indeed becoming more competitive. Recent trends indicate that established economies that have for many years led in various metrics are facing increasing levels of competition from Regionally Developing Economies. Among the fast developing economies China is displaying strong growth in various vectors, including GDP, Research Metrics and Academic achievement. However, certain smaller established economies, especially within the Nordic region such as Switzerland, Sweden, Finland and Denmark are ranking in the top spots when the evaluation is based on a complex series of Pillars and sub-Pillars that measure enabling capabilities and actual outputs or achievements. Switzerland, long considered to be a nation of great wealth has assumed the lead ranking in both the Global Innovation Index and the World Economic Forum Global Competitive Analysis. In addition, "efficiency" based on formulas permit smaller nations to lead in categories that illustrate efficient utilization of available resources.
Meanwhile, the US, although spending heavily on R&D, increasing patent production, strong research metrics along continued increases in educational enrollments has lost the top position within the GII and faces increased competition within GDP where the US traditionally leads. There are forecasts that China will assume the number one spot as soon as 2016.
Moving forward the changes within global competitiveness assessments should have an increasing impact on global trade and commerce, scientific discovery, and overall quality of life, when discovery and scholarship are used for peaceful objectives. However, a key challenge to both the growing and established economies will be "sustainability". The established economies will have the opportunity to improve on those metrics that have lowered overall position, while the up and coming economies will need to demonstrate that growth and efficiency will be sustained. It will be important to monitor future editions of the data cited within the report to see if current patterns will continue.
